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Introduction
Despite the fact that the commercial use of computers is now three decades old, many of the systems currently being implemented may be classed as failures. Certain systems implementations, even in the 1980s, run well over budget, some are discontinued, while others perform at levels far below those expected (McFarlan, 1981 ). Other systems require major, expensive modifications after implementation before they are acceptable to users. The reasons for the failure of computer-based information systems (CBIS) are not well understood. Research needed to understand why so many systems fail, and to identify and~or develop tools and techniques to aid the successful development and implementation of CBIS.
Many factors are believed to affect the success of the development and implementation of CBIS. Zmud (1981) , for example, suggests that factors such as the organization, the environment, the task, personal and interpersonal characteristics, as well as MIS staff characteristics and policies can influence the success of system implementation. More recently, however, failures have been attributed to individual and organizational reaction to CBIS implementation (Maish, 1979) .
User involvement in CBIS design and implementation is frequently cited as one possible method of overcoming implementation failures. This research addresses the role of user involvement and factors affecting the employment of user involvement on the success of systems implementation. It draws on the literature in organizational change theory, participative decision making, and information systems to develop a theoretical basis for the study. Further, it uses casual modeling to develop a path model of the area under investigation.
Prior Research on the Effect of User Involvement on System Success
All research into user involvement has been posited in the belief that user involvement has a positive influence on the successful introduction of a CBIS into an organization. Although some studies have found positive relationships between the effectiveness of user involvement and system success, the results of many studies have been inconclusive. Several studies have assessed the impact of a number of variables, one of them user involvement, on the success of the system (Alter, 1978; Alter and Ginzberg, 1978; Gallagher, 1974; Guthrie, 1974; Lucas, , 1976 Maish, 1979; Olson and Ives, 1981; Powers and Dickson, 1973; Schewe, 1976; Swanson, 1974; and VanLommel and DeBrabander, 1975) . The Alter, Gallagher, Guthrie, and Swanson studies found positive relationships between user involvement and,system success; the other studies produced inconclusive results. Ginzberg (1979) states that "there little conclusive evidence of the value of participative design." In their comprehensive review of 22 studies on the influence of user involvement on system success, Ives and O~son (1984) report that eight studies found a positive relationship between user involvement and system success, seven produced mixed results,' while the remaining seven studies produced negative or nonsignificant results. They concluded that:
1. Research on user involvement is rarely based on strong theory.
2. Empirical research has not convincingly demonstrated the benefits of user involvement.
3. The majority of studies on user involvement have been methodologically flawed to the extent that few conclusions can be made about user involvement's relationship to system success (p. 587).
The lack of empirical evidence in favor of the effect of user involvement on system success may be the result of either point 1 or point 3.
Further studies with strong theoretical foundations that build on the knowledge from prior research are essential to understanding the role user involvement plays in the successful implementation of CBIS.
Theory and Hypotheses
The results of previous studies on user involvement have been so mixed as to render appropriate a study of selected factors perceived to mediate the influence of user involvement on system success. This study provides a framework for organizing knowledge about those factors.
Where there was more than one measure of the variable, the results were in opposite ~/irections.
Rather than attempting to investigate all factors affecting user ir~volvement and its impact on system success, the model provides a structure within which to examine constructs central to the influence of user involvement on system success. Once the validity of this structure is established by using global constructs, those constructs can be' further disaggregated to determine the factor~ that are driving the effects, until we reach a level of understanding rather than prediction (Dub'in, 1978) .
This section I~resents the conceptual model tested in this re, search. It justifies the inclusion of global constructs in the model and presents the theoretical grounds for their inclusion. Next it articulates the theoretical basis for the inclusion of specific factors into the model and the relationships of those factors to user involvement and system success.
Conceptuai model investigated
Figure 1 presents the.model tested in the study. It describes two sets of relationships: the contingencies affecting the extent of user involvement in system design; and the effect of those contingencies .and of user involvement on the success of the '.system. The contingencies identified for further investigation in this study are: user system variables, technical system variables, and development process variables.
The variables influencing user involvement and system success investigated in the model are as follows:
1. User system variables: (a) User attitudes (b) Impact of the system on the organization 2. Technical system variable: System complexity 3. Development process variable: Resource constraints
The model in Figure 1 , illustrates the propositions tested in this research:
Proposition 1 : The extent of user involvement iñ successful system design and .implementation is affected by 'user system, technical system, and development process variables. The success of a system is affected by the extent of user involvement in its design and implementation, user system, technical system, and development process variables.
Justification for the use of a contingency model
Several researchers have identified the need to take a contingent approach to user involvement in the design and implementation of CBIS. For example, Swanson (1974) concluded that there was not a simple, direct relationship between user involvement and system success. He suggested the need for a revised model of user involvement and system success that included environmental factors. DeBrabander and Edstrom (1977) state that in certain cases user involvement may not result in successful implementation; they advocate also taking into consideration the context in which the system is developed to predict the impact of user involvement. 2 Edstrom (1977) , Lucas (1973) , Mann and Watson (1984) , Schonberger (1980) , Swanson (1974 Swanson ( ), (1981 , and Ives and Olson (1984) all present models of factors affecting the contribution of user involvement to system success.
Contingency theory acknowledges that certain variables may affect the outcome of a particular process. Contingency theory itself has no content; it is merely a framework for organizing knowledge in a given area. Therefore, if we are
One of the few studies to take a contingent approach to the effect of user involvement on system success that did not produce positive results. Edstrom examined the type of system being developed, and hypothesized that user involvement was more effective in structured systems. The hypothesis tested was contrary to generally held beliefs that user .involvement will have a positive impact on system success when the system is unstructured. His hypothesis was not supported by empirical results.
to draw on contingency theory as a basis for developing theories regarding the influence of user involvement on system success, we must draw on well-established contingency theories from other disciplinary areas as we~l as from prior research in information systems.
Theoretical basis for the model Figure 2 presents the theoretical links between the types of contingent variables and the extent of user involvement and successful system development and implementation. The following sections outline the roles played by organizational change theory, participative decision making, and the information systems literature in the development of the conceptual model of the influence of user involvement on systems success.
the organization (Lewin, 1951; Schein, 1964 Hence, organizational change theory suggests that user system variables, such as user attitudes and the impact of the system on the organization, be taken into account when implementing a CBIS; i.e., organizational change theory provides a theoretical basis for the relationship between the user system variables and both user involvement and system success.
Contribution of Organizational Change Theory
The implementation of a new information system can be considered an organizational change (Carroll, 1982; Ginzberg, , 1979 Ginzberg, , 1981a Hopelain, 1982; Zmud and Cox, 1979 employees, motivation of employees, organizational factors, task attributes, group characteristics, and leader attributes. 3 Therefore, PDM is relevant to all the relationships in the model that concern the adoption of user involvement in CBIS development (see Figure 2 ). PDM also contributes to our understanding of the effect of user involvement on system success both directly and indirectly, via organizational change theory. One of the major mechanisms for achieving the climate for change (unfreezing) is to encourage employees to participate in the change (Middlemist and Hitt, 1981) .
Contribution of Information Systems Research
Since neither organizational change theory nor participative decision making addresses computer-related issues, neither has any relevance to the relationships between the technical system and the development process variables, and system success. For theory in this area we must rely on the results of prior studies in information systems.
For a comprehensive review of PDM research, see Locke and Schweiger (1979) .
Model variables: definition and relationships
The following subsections define the variables included in the model --the influence of user involvement on system success, and the relationships among them. Hypotheses are presented for the relationships in the model (see Table 1 ).'
Successful System Development and Implementation
There are many ways of viewing the success of system development. Typically a system is perceived as successful when system usage increases, when perceptions of system quality are more favorable, or when users' satisfaction with the information they receive increases. Such 4 Hypotheses are identified by three characters: i. the letter, H; ii. a digit denoting the user and technical system variables and the development process variable; and iii. an S, I, or C depending on whether the hypothesis assesses the effect on system success (S), user involvement (I), or the effect on system success via user involvement (C).
measures are surrogates for improved decisionmaking performance, a factor difficult to assess directly.
Greatest attention has been directed toward system use (Baroudi, Olson and Ives, 1986; Robey, 1979; Schewe, 1976) and user information satisfaction (Bailey and Pearson, 1983; Edstrom, 1977; Ives, Olson and Baroudi, 1983; Pearson, 1977; Treacy, 1985) 2 as measures of system success. System use is a behavior, while user information satisfaction is an attitude toward a new system. From a practitioner's viewpoint, Cerullo (1980) reports that MIS professionals consider user attitudes as the single most important success factor. From a theoretical perspective, AIIport (1935) suggests that an attitude is a state of readiness that exerts influence over one's actions. Support is found for this hypothesis in tests of Fishbein and Ajzen's Theory of Reasoned Action Fishbein, 1980, 1972) . Baroudi, Olson, and Ives (1986) also found support for the influence of user information satisfaction on system use as opposed to the influence of system use on user information satisfaction. Further, assessing the satisfaction of the user with the information provided by the system is probably the most common approach to measuring system success. It is also the measure that has received most of the recent attention in MIS literature. User information satisfaction is the preferred indicator of system success and is the measure used in this study to define successful system developrfient and implementation.
User Involvement
User involvement is defined as the "participation in the development by a member or members of the target user group" (Olson and Ives, 1981) . Some researchers distinguish between the type and extent of user involvement. The type of participation may be consultative, representative, or consensus where the extent of participation increases from consultative to consensus (Mumford, 1979) . According to Ives and Olson (1984) , extent of user involvement can be categorized as follows:
1. No involvement. Users are unwilling or not invited to participate.
Note that users' satisfaction with an information system is different from their satisfaction with their jobs.
2. Symbolic involvement. User input is requested but :ignored.
3. Involvement by advice. Advice is solicited through interviews or questionnaires.
4. Involvement by weak control. Users have "sign-off" responsibility at each stage of the system development process.
5. Involvement by doing. A user is a design team member, or is the official "liaison" with the information systems development group.
6. Involvement .by strong control. Users may pay directly for new development out of their own budgets, or the user's overall organizational performance evaluation depends on the outcome of the development effort. (See also Schonberger, 1980!) Extent of user involvement is a more general concept than type of participation and is used in this research as a measure of user participation in the CBIS development and implementation process.
This research examines the often-cited positive relationship between user involvement in the system development process and system success (Powers and Dickson, 1973; Guthrie, 1974; Carroll, 1982) : Research into organizational change theory (, Elizur and Guttman, 1976) , PDM research (Locke and Schweiger, 1979) , and research in information systems (DeBrabander and Edstrom, 1977; Ires and Olson, 1984) all suggest that contextual factors determine the influence of user involvement on system success. It is expected, theref6re, that the effect of the extent of user involvement on system success will be mediated by the factors affecting user involvement. User system, technical system, and development pi'ocess variables are also taken into account in assessing the effect of user involvement on system success (see Figure 1 ). These contingent relationships will be examined in the sections relating to the contingent variables. H 1 : As the extent of user involvement in system development increases, the likelihood of system su.ccess increases.
User System Variables
This section defines user attitudes and system impact and their relationships to user involvement and system success.
User Attitudes. The psychology literatur.e contains many definitions of attitudes. This study used Rokeach's (1968) definition of an attitude as "an organization of interrelated beliefs around a common focus;" the "common focus" of the attitudes studied in this research is the implementation of a new computer system. Rokeach further describes attitudes as having three components: cognitive, affective, and behavioral or instrumental. Elizur and Guttman (1976) used these three components in their study of the structure of attitudes toward technological change. They investigated the responses of organization members to the introduction of a new computer system as follows:
There is usually a greater or lesser feeling of being linked to, satisfied with, or anxious about a new device such as a computer. These are affecfive responses. One has opinions about its advantages or disadvantages, usefulness, and necessity, and about the knowledge and information required to operate it. This is a cognitive response and one has taken or may in the future take action for or against the object, thus adopting an instrumental response (emphasis added) (p. 611).
This study used Rokeach's definition and classification of attitudes, as elaborated by Elizur and Guttman, to define the attitude of users towards the implementation of a new CBIS.
Organizational change theory suggests that before a change (in this case the introduction of CBIS) can be successfully implemented, the appropriate "climate" must exist. If the attitudes of users towards a new CBIS are unfavorable, then it'is likely that they will not accept the new system, leading to an increased risk of system failure. Users may even take action to sabotage or delay the design and implementation of the system (Keen, 1981; Markus, 1983) . Guthrie (1974) , in research based on organizational change theory, found empirical evidence that users must "perceive a felt need" for the new system before it can be successfully implemented. This study hypothesized a positive relationship between user attitudes and system success, based on this research.
H2S: As the favorableness of user attitudes towards the new system increases, the likelihood of system success increases.
Organizational change theory suggests that unfreezing the organizational climate is essential before a change (such as the implementation of a new CBIS) can be implemented. Unfreezing is the breaking of ties with the old system and moving to a new system. User participation in system design and implementation will aid in unfreezing and is, according to Ginzberg ( , 1979 Ginzberg ( , 1981a , a method for achieving the appropriate climate for the change. In an organization where users have few fears about a new system, their attitudes will be more favorable toward the new system and the amount of unfreezing to achieve the appropriate climate for the change will be less (Middlemist and Hitt, 1981) . The degree user involvement required to achieve the appropriate climate for the implementation of a CBIS will be contingent upon user attitudes toward the introduction of a new system. This study then hypothesized an inverse relationship between the favorableness of user attitudes and the degree of user involvement required in the new CBIS development.
H21: As the favorableness of user attitudes toward the new system decreases, the extent of user involvement increases.
There is an indirect relationship between user attitudes on system success and user involvement. User involvement exerts a positive influence on the effect that user attitudes have on system success.
H2C: As the favorableness of user attitudes toward the new system decreases, the extent of user involvement in successful system implementation increases.
Impact of the System on the Organization. The impact of the system on the organization refers to the operational/internal impact rather than the strategic/external impact on the organization. Technology is not socially neutral; it usually introduces some changes to the norms that exist in an organization (Wolek, 1975) . For example, it may lead to extensive changes in the organization structure (Guthrie, 1974) ; it may alter departmental procedures and affect jobs and people (Carroll, 1982) . Different systems will have differing levels of impact on the organization within which they are implemented. Wolek (1975) proposed the following criteria for determining whether a new system will change the organization norms:
1. Changes in the personnel with whom one interacts.
2. Changes in the criteria by which managers evaluate their and/or others' skills and performance.
3. Changes in the criteria used to determine the relevant status of different persons in the system.
4. Changes in the importance of different inputs (thus the power of related persons) to the solution of problems.
McFarlan (1981) similarly assesses the impact the system on the organization in terms of the risk of system implementation, which he defines as the extent of organizational structure and procedure changes brought about by the new system.
This study used Wolek's and McFarlan's definitions of system impact to assess the effects of the implementation of a new system on the internal user organization.
Organizational change theory suggests that system success is affected by the changes caused by a system. Attempts to introduce change into an organization in equilibrium may create forces that oppose the change (Hopelain, 1982; Lewin, 1951) . Keen (1981) and Markus (1983) r~port that users may actively resist the implementation of a new system. If a proposed CBIS causes a large impact on the organization, the risk of resistance to, and failure of, the CBIS will increase. Information systems literature also suggests that the probability of successful system implementation decreases as the impact of the system increases (see Carroll, 1982; Ginzberg, 1981a; Powers and Dickson, 1973; Zand and Sorensen, 1975) . Accordingly, this study hypothesized an inverse relationship between the impact of a system on the organization and the success of the system.
H3S: As the impact of the system increases, the likelihood of system success decreases.
Organizational change theory suggests that organizations can prepare for a change, such as the implementation of a CBIS, through the application of PDM, or, in this case, user involvement. User involvement in system development is especially important if the change is significant (Middlemist and Hitt, 1981) . Hence, this study hypothesized a positive relationship between the impact of a system on the organization and the degree of user involvement.
H31: As the impact of the system increases, the extent of user involvement increases.
There is an indirect relationship between system impact on system success and user involvement. User involvement has a positive influence on the effect that system impact has on system success.
H3C: As the impact of the system increases, the extent of user involvement in successful system implementation increases.
Technical System Variable: System Complexity
Wolek (1975) describes complexity as "a lack structure for thinking about a problem." Simon (1981) defines a complex system as "one made up of a large number of parts that interact in a nonsimple way" (p. 195). He suggests handling complexity by decomposing the system hierarchically into subsystems that are functionally cohesive and minimally connected. Mann and Watson (1984) discuss the similar concept task interdependence as a contingency for user involvement in system development~ ~n practical terms, McFarlan (1981) defines as a complex CBIS, one in which the desired input, processing, and output requirements among the interrelated parts are not easily defined. We can consider a complex CBIS as being difficult to develop because of the large number of interacting parts (i.e., the number and nature of the interactions among subsystems that comprise the system) and lack of a structure or model to represent them. System complexity is defined in this research as the perceived complexity associated with the analysis and design of a system.
In complex systems, problems may arise in the analysis and specification of the desired system, increasing the risk of unsuccessful development and implementation. Because of this, we hypothesize an inverse relationship between system complexity and system success.
H4S: As the complexity of the system increases, the likelihood of system success decreases.
Participative decision making suggests that more user participation is required as the task becomes more complex. Shaw and Blum (1966) , Morse and Lorsch (1970) , and Vroom and Yetton (1973) all assert that highly complex, unstructured tasks require participative decision making because of the increased knowledge and flexibility required in decision making. This study hypothesized a direct relationship between the degree of user involvement needed to successfully implement a system and system complexity, following participative decision-making theory.
H41: As the complexity of the system increases, the extent of user involvement increases.
There is an indirect relationship between system complexity on system success and user involvement. User involvement positively influences the effect that system complexity has on system success.
H4C: As the complexity of the system increases, the extent of user involvement in successful system implementation increases.
Development Process Variable: Resource Constraints
Ein-Dor and Segev (1978) identify two sources resource constraints on CBIS development and implementation: constraints internal to the organization such as time and funds available to complete the project, and those external to the organization such as the availability of trained manpower, hardware, and software. Since the external resource constraints globally impact all development projects, only those internal resource constraints that impact an organization's projects differentially are considered here. Resource constraints are defined in this study as the internal, short-run restriction of time and finances available for CBIS development.
Ein- Dor and Segev (1978) propose that resource availability problems frequently contribute to the failure of systems. If resources are insufficient, system designers may not adequately follow normal development procedures, thus increasing the risk of system failure. This study, therefore, hypothesized an inverse relationship between resource constraints and system success.
H5S: As the resource constraints on the development of the system increase, the likelihood of system success decreases.
PDM research suggests that user involvement is a development procedure that increases the consumption of both time and financial resources (Locke and Schweiger, 1979) . This finding is substantiated by Boland (1978) in user involvement literature. If there are internal resource constraints, then the extent of user involvement for the system development process may be decreased to meet the budget. Hence, this study hypothesized an inverse relationship between resource constraints and the degree of user involvement in CBIS development and implementation.
H51: As the resource constraints on system development increase, the extent of user involvement decreases.
There is an indirect relationship between resource constraints on system success and user involvement. User involvement exacerbates the negative effect that resource constraints have on system success.
H5C: As the resource constraints on system development increase, the extent of user involvement in successful system implementation decreases.
Research Methodology
This study used a survey-based field study of multiple organizations and their recently implemented systems to investigate the hypotheses just presented. This research strategy follows that used in the majority of previous studies (Alter, 1978; Edstrom, 1977; Maish, 1979; Olson and Ives, 1981) .
The sample organizations
The data for the study was collected from thirty Australian firms with recently implemented custom-built information systems. Twenty of the firms were initially contacted via their hardware vendors. The other ten firms were contacted via the software houses that developed their systems. All organizations had their IS departments in the southeast Queensland region. The organizations represented diverse sections of the business community. They included brewers, building societies, builders, credit unions, meat processors, millers, retailers, and wholesalers. They ranged widely in size. All firms were from the private sector.
Users of the systems were surveyed to measure the success of the system, the extent of user involvement in the system design, the impact of the system on the organization, and the attitudes " of the users. Designers of the systems were sur-veyed to obtain data on the technical complexity of the system and the resource constraints on the development of the system. One user of the system output and one of the system designers responded to the survey for each of the systems.
Measurement of the model variables
The following subsections outline the source of data used in the design of the questionnaire.
System Success
The instrument used to measure user satisfaction, the surrogate for system success, was Pearson's questionnaire (Bailey and Pearson, 1983; Pearson, 1977) modified and shortened as recommended by Ives, Olson, and Baroudi (1983) .
Extent of User Involvement
The instrument used to assess the extent of user involvement in CBIS implementation required the users to rate the nature of their involvement as outlined in the section on user involvement (Keen, 1981) 2
User Attitudes
The instrument developed by Elizur and Guttman (1976) was used in this study to measure the attitudes of users to the system being implemented.
Impact of the System on the Organization
Users assessed system impact by rating the extent and the risk of the design and implementation of the system (McFarlan, 1981; Wolek, 1975) . Users also made an overall assessment of the impact of the system on the organization.
User involvement, as measured in this study, is a categorical variable. Implicit in its use is the assumption that the differences among categories are in some sense equal, i.e., we assumed measurement on an interval scale. The reader should note that there are problems associated with the commonlyused Liked scales. These problems include scale units and origins (anchoring), derivation of a score adding heterogeneous item scores, and a problem similar to that with the t3ser involvement measure, and the use of parametric statistics (Galletta and Lederer, 1987) .
System Complexity ' Designers assessed system complexity by rating the difficulty of! determining the information requirements of the system, the complexity of the processing, and the overall complexity of the system design (McFarlan, 1981) .
Resource Constraints
Designers were requested to rate the extent to which the development of a system was constrained by boih time and financial restrictions (Ein-Dor and Segev, 1978) .
Administration o'f the field study
First, a pilot study was conducted on four systems, with four system users and one system designer completing the survey instruments. Users had difficulty differentiating between two of the questions, one concerning accuracy and the other precision, that measured user information satisfaction, the surrogate for system success. As a result, the precision question was removed from the questi,onnaire.
The primary study surveyed 59 systems. For each participating firm, pairs of questionnaires (one for the user and one for the designer) and cover letter were sent to a manager in the data processing department. Follow-up phone calls to firms with incomplete responses were made after two weeks. The participants were requested to ensure responses within an additional week.
Data Analysis
Complete responses were obtained for 42 systems, a response rate of 71 percent.
Scale refiability check
The reliability of the responses to all instruments was assessed primarily by means of the Cronbach alpha reliability coefficient (Cronbach, 1951) . The reliabilities of certain scales were further assessed by analyzing the correlation coefficients among instrument items. Table 2 (a) presents a summary of the reliability results for each of the instruments used, while Table 2(b) presents the interitem reliabilities for the user information satisfaction instrument. The reliability of the overall instruments ranged from .70 to .97; these figures are comparable to those reported by Ives and Olson (1984) for similar instruments. The reliability of the figures for the two-item user information satisfaction instrument ranged from .78 to .98. The attitude of the EDP staff (.78) and the time required for system development (.82) were considerably lower than the other alpha scores in Table 2b . The reliability figures are much more variable than those reported by Ives, Olson, and Baroudi (1983) . All instruments, however, meet the level of .70 suggested by Nunnally (1978) as satisfactory for exploratory research. Several of the scales were investigated further. The instrument used to measure system impact contained four basic questions and one overall item. The reliability reported in Table 2 (a) was derived from the first four items. The Pearson product moment correlation indicates that the response to the basic questions and the overall item are closely related (r = .657, p = .001) and provides some measure of construct validity.
In addition to the calculation of Cronbach's alpha, Elizur and Guttman (1976) suggest that the reliability of the user attitude scale is acceptable when the three attitude scales have positive or zero correlations. Table 3 presents the matrix of intercorrelations for the three dimensions. All are positive and satisfy this reliability criterion. Table 4 presents the means, standard deviations, and scale directions for the variables investigated in this research. The means of the questionnaire items were input as variables in the model. The data was analyzed and tested in this research (Figure 1 ).
Results of analysis of the survey data
The method used to test the conceptual model was path analysis. It is a multiple regression technique particularly suited to investigating sequential models such as that proposed in this study (see Asher, 1976; Duncan, 1975; Pedhazur, 1982; Nie, et al., 1975) . One of the major strengths of path analysis is its ability to distinguish among the different effects of one variable on another. For our purposes, path analysis permits the researcher to determine (1) the direct effects of one variable on another and (2) the indirect effects of the first variable on the second, through one or more intervening variables.
Path analysis of the model involved conducting two multiple regression analyses that tested the effects of model variables on the internal variables, system success and user involvement. Figure 3 presents the model and the path coefficients obtained for the relationships hypothesized. Table 5 summarizes the results of hypothesis testing. *The signs of the coefficients reflect the hypotheses tested in this study rather than the scale directions. **Significant at the 0.05 level.
The first regression was conducted with system success as the internal variable, and user involvement, user attitudes, system impact, system complexity, and resource constraints as the external variables. This analysis permitted testing the success (S) hypotheses. The second regression used user involvement as the internal variable, and user attitudes, system impact, system complexity, and resource constraints as the external variables. This regression analysis permitted testing the involvement (I) hypotheses. 
Discussion
What are the implications of the results for managers who must assign users to system development teams? The following sections draw some conclusions based on our findings of the effects of the contingent variables on system success, and on the effect of user involvement as a mediating variable between the contingent variables and system success.
Effect of user involvement on system development
User involvement has a positive effect on system success, though the effect is not significant (beta = .195); as a consequence, hypothesis H1 is not supported. 
Effects of user system variables on system development
The user system variables studied in this research are user attitudes and impact of the CBtS on the user organization. The effects of each variable will be considered in turn.
Effects of User Attitudes on System Development
The association between user attitudes and system success is small and positive (beta = .026) so hypothesis H2S is not supported. It should be noted here that user attitudes in this study were very high (mean --6.52 on a 7-point scale, sd .674) suggesting a ceiling effect. Similarly, the association between user attitudes and user involvement was small, positive, and not significant (beta = .014). Hence, hypothesis H21 is not supported. As would be expected from the above results, the indirect effect of user attitudes on system success through user involvement is positive, though almost negligible (beta ff .003). The total effect of user attitudes on system success is .029.
Effects of System Impact on System Development
There is a small negative association of system impact on system success (beta = -.049). The result is in the direction hypothesized, but is not significant. As expected, user involvement has a positive effect on system impact. Again however, the effect is small (beta = .027) and hypothesis H31 is not supported. Since the association between system impact and user involvement is small, so also is the indirect effect of user involvement as the mediating variable between system impact and system success (beta .005). The total effect of system impact on the success of the system is still negative (beta -.044).
Effects of the technical system variable on system development
System complexity has a negative effect on system success, as predicted (beta = -.094). This result is in the direction hypothesized, but is not significant. Hence, hypothesis H4S is not supported. The association of system complexity with user involvement is positive and significant (beta = .402) and hypothesis H41 is supported. This result suggests that managers react to systems that are iechnically complex by involving users in their development. The beta coefficient for the indirecti effect of system complexity on success via user involvement is .078. Again the result is not s~gn~ficant. The resultant total effect of system corflplexity on system success is -.016.
Effects of the development process variable on system development
Resource cons'traints on system development have a significant, negative effect on successful CBIS design and implementation, as expected (beta = -.494)i. This result is significant; hypothesis H5S is supportedi If finances and time available are limited then the consequences for the successful impiementation of the system are severe. Resource constraints lead to a substantial, though not significant, decrease in the involvement of users in the development process (beta = -.204); hypothesis H51 is not supported. The indirect effect of resource constraints on system success is exacerbated by user participation as hypothesized (beta ="-.040), though the effect is not significant. This results in a total negative effect of resource constraints on successful CBIS implementation of -.534. This effect is far larger than any of the other effects because of the large primary effect.
Limitations of the Study
The major limitation of this research is the timing of the survey With regard to the completion date of system development. Data for the study were collected afterlthe systems were implemented. Subjects' responses may have been influenced by the ultimate:success or failure of the systems. The timing of data collection may have had a secondary infldence on the measurement of user attitudes. The relationship between user involvement and user attitudes may be circular in nature, i.e., if user attitudes are unfavorable, there should be a high degree of user involvement, which may in ,turn, lead to an improvement in user attitudes.i We need to conduct longitudinal studies to distinguish ~mong the effects that may Occur. A further limitation of the study is the use of instruments that are not sufficiently validated --the perennial problem of a new discipline. Rigorous design and testing of research instruments should precede studies such as these. Although we attempted to use tested instruments throughout (e.g., system success and user attitudes), this was not always possible. A major limitation of the measurement scales employed in this research is the use of a single-item scale to measure user involvement. A great deal of attention needs to be paid to the development of valid, reliable test instruments that can serve as the basis for further investigations. Only when we reach some consensus on what we should be measuring and how it should be measured, will we be able to make progress in synthesizing the results of relevant research studies.
Conclusions
The primary objective of our research was to investigate the potential for adopting a contingency approach to involving users in the system development process. The investigation took the form of an empirical study that assessed certain contingencies for the. relationship between user involvement in CBIS implementation and the ultimate success of the CBIS. This section presents the conclusions of our research, as well as presenting some directions for future research.
Contingency theory has proved a useful approach for studying the effect of user involvement on system success. System complexity and resource constraints were found to have strong effects on system success, either directly or indirectly through their influence on user involvement. It is interesting to note that these are technical system and development process variables, variables over which users have the least control. The information systems department has greatest knowledge of the complexities of the system to be implemented. However, we found that users are involved to the greatest extent in implementing complex systems, i.e., management reacts to system complexity when determining the degree of user involvement to employ in a system development effort. It is interesting to speculate whether the cost of less complex system development may be reduced by decreasing the degree of user involvement, while still achieving the same level of system success.
The results of this study indicate the importance of ensuring that adequate resources are available for the development of a system. If resources are insufficient, system designers may not follow normal development procedures. This study suggests that the risk of system failure increases as available resources are constrained. Two types of resource constraints were addressed in this research --time and finances. Subsequent research could address the relative importance of these two types of constraints to the success of the development process. Macro cost estimating models, such as those advanced by Boehm (1983) , Parr (1980) , and Putnam (1978) , suggest that one time factor that is critical to system development is the implementation time, rather than the total personnel time committed to system development. Hence, the type of research reported here could be extended to test this concept empirically, or alternatively, and the cost estimating models could be used normatively to ensure that project elapsed time is not one of the resource constraints that lead to CBIS implementation failure.
Financial constraints are imposed by financial managers. Financial managers should be made aware of the extent to which a system may be jeopardized if they do not devote adequate resources to the development effort. This study suggests further, that they should devote some of those resources to involving users in the design and implementation process.
The relevance of user system variables must still be assessed. User attitudes in this study were rated so high that it is not possible to determine the extent of the consequences on system success of negative user attitudes. Longitudinal studies should be conducted to determine user attitudes at the time of development.
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